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Teats on a fluorldu flux for welding magnesium alloys 

by 

H. Brooks, P.So., A.I.M. 
and 

F/Lt. L. Rakowski, Inz.Chem. (Wursaw) 

K.A.E. Kefi  Hat.M5/9683/HBA71 

SUkiaitY 

Teats were made to determine the suitability of a flux for use in 
welding magneBium-base alloys by the oxyaoutylene process.      The flux 
aonsisted of a mixture of fluorides of lithium, magnesium, calcium 
and barium.      Butt welds were made between pairs of 10G sheet or strip 
samples to specifications i).T.D.llB,   UT.D.120A and D.T.D.259.      The 
flux was not satisfactory for welding the m:igne3ium-alununium-zlHo 
alloys to D.T.D.120,1 and D.T.D.259 but good welds could be made with 
it in the nagnesium-manganese alloy to D.T.D.118.   I  The flux residues 
caused praoticr.lly no corrosion whei. uiteleonud Joints were exposed to a 
simulated inland tropical jycle, and joints cleaned by sorubbing and 
subsequently uhrom-ite treated shewed no corrosion at all after exposure 
to these conditions for 2Ü cL'vys. 

Introduktion 

The sample of flux whi-jh has been tested was brought from Germany 
by a B.I.O.J.   investigating team who frnind that it had baen used at 
I.C. Farbenindu3triij TAtterfeli for oxynoetylone welding the magnesium- 
aluminium-cine alloys, ,'Ai and AZ SS.i.      The flux, known as Elektronfluss 
IV, was nt-ited to be non-oorro3ive «i>i non-hygroaoople and to have the 
following compositioni- 

Llthium fluoriie    22Ji 

Magnesium fluoride    27S6 

Oalcium fluoride    185 

barium fluoride    JJji 

*J.^.i-   tertl  •••--r:   ..w.: with th.. flux ind some of the J.-ints were stored 
in  i '.urn ' atmosphere   mi •.* J.dned -it intervals to ascertain whether 
the Mux r.siiu-s hj-i uny cujnv.-i'.-e   -cti^n. 

•i.liii,- t . t., 

•   :i:- t.   «de on 10G m.ignesiut>-alutü.nium-einc alloy sheet 
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and extruded strip, supplied: to specification!! D.T.D.12GA and 259 
respectively and originally it TOS not intended to carry out tests on 
the magnesium-manganese alloy   to 3.T.D.11Ö since the flux «as understood 
to be unsuitable for this alloy«      Butt welds were made between pairs of 
4" x 2" samples,  strips cut from the parent metal being used as filler 
material.      The flux was mixed with water to form a paste which was 
brushed on to the filler strip and the top and bottom edges of the joint. 
Beoause of the poor action of the flux welding was very difficult on 
both materials, and although several methods of Joint preparation 
including bevelling were tried, satisfactory penetration could not be 
obtained.      The ineffectiveness of the flux was believed to be partially 
attributable to its high melting point (stated to be 6lO°C) so that when 
welding the magnesium-aluminium-zinc alloys the flux is not completely 
melted and cannot therefore work efficiently.      Since the melting point 
Of the magnesium-manganese alloy is higher than that of the flux it 
seemed likely that the flux might actually work better on this alloy 
than on the magnesium-uluminium-zina alloys which melt at lower tumperatures. 
A few test Joints were therefore made in sheet to specifioation P.I.D.118 
and it was found that the flux worked quite well on this material. 

Corrosion testa 

Welds in materials to specifications D.T.D.120A and 259 were 
stored in the laboratory for 6 days and wore then exposed to a simulated 
inland tropical cycle of humidity and temperature for 28 days together 
with similar welds made with a standard flux A which contains chlorides. 
Some of the specimens were exposed with the flux residues left untouched 
on the welds, others were sarubbed in water with a steel brush and then 
chromated in bath IV of D.T.D.911 before exposure but even this treatment 
lid not completely rooovu the residues of the fluoride flux.      The 
appearance of typical specimens at the end of these exposure tests is 
shown in the photographs (Pigs.1 and 2) and observations made during 
the tests are given in Table I.      No corrosion tests have been made on 
welds in D.I.D.118 material since these welds were not made until after 
the main tests were completed.      However it is reasonable to suppose 
that the flux residues would be no more- corrosive to thi.i alloy than to 
those which have been tested. 

Conclusions 

The flux is considered unsuitable for welding majnesium-aluminium- 
zino alloy sheet and strip in the thicknesses oomtnon in aircraft construction 
but it may be suitable for welding thicker gauges of this type of alloy 
on which manipulation of the welding rod might be used to assist in 
breaking up the oxide films.       However the flux is suitable for welding 
thin gauge mogposiun-taanganese alloy sheet.      Where it can be used, the 
flux possesses the valuable advantage of being practically non-corrosive. 

Att • ::     i: 

Table I 
Fins. 1 and (Photographs) 
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TECH. NOTE MET. 41 FIG. I 

«PEC. 3. 

EXPOSED "AS WELDED 
SPEC. 4. 
EXPOSED AFTER SCRUBBING. 
WASHING AND CHRONATING 
IN BATH IV OF D.T.D. 911. 

WELDED WITH NON-CORROSIVE FLUORIDE FLUX. 

SPEC. 8. SPEC.1. 

WELDED WITH STANDARD FLUX A CONTAINING CHLORIDES. 

I 

: 

; 

APPEARANCE OF UPPER SIDE 
OF WELDED D.T.D.I20   10 S.W.G. 
SPECIMENS AFTER EXPOSURE TO 

HUMID ATMOSPHERE FOR 4 WEEKS 

HUMID ATMOSPHERE TEST 
ON FLUXES FOR MG-ALLOYS 

( 



TECH. NOTE MET. 41 
FIG. 2 

SPEC. 3. 

EXPOSED "AS WELDED" 

• 

SPEC. 4. 
EXPOSED AFTER SCRUBBING. 
WASHING AND CHROMATING 
IN BATH IV OF D.T.D. 911. 

WELDED WITH NON-CORROSIVE FLUORIDE FLUX. 

SPEC. 8. SPEC.1. 

WELDED WITH STANDARD FLUX A CONTAINING CHLORIDES. 

APPEARANCE OF UNDER SIDE 
OF WELDED D.T.D.I20   10 S.W.G. 
SPECIMENS AFTER EXPOSURE TO 

HUMID ATMOSPHERE FOR 4 WEEKS 

\ 

i '• 

HUMID ATMOSPHERE TEST 
ON FLUXES FOR MG-ALLOYS 

6 

. 





+-                   -         '- -   — 
RESTRICTED 

TITLE:   Tests on a Fluoride Flux for Welding Magnesium Alloys 

AUTHOR(S)          :Rakowski, L.; Brooks, H. 
ORIG. AGENCY : Royal Aircraft Establishment, Farnborough, Hants 
PUBLISHED BY     : (Same) 

ATP     9246 
nvnioN 

(None) 
OHIO. AOfNCT NO. 

MET-41 
MJBUSHIMG AtHNCY NO. 

(Same) 
DATI 

July' 46 
DOC C1ASS. 

Restr. 
CQUMTtY 

Gt. Brit. 
IANGUAOI 

Enslish 
PAGIS 

6 
I1UHTIATIOM 

Dhotos. table 
ABSTRACT: 

Suitability of a flux for use in welding by oxyacetylene process was determined.   Flux con- 
sisted of a mixture of florides of lithium, magnesium, calcium, and barium.   Flux was not 
satisfactory for welding magnesium-aluminum-zlnc alloys, but good welds could be made with 
it in magnesium-manganese alloy.   Flux residues caused practically no corrosion when un- 
cleaned joints were exposed to simulated inland tropical cycle.   Joints were cleaned by 
scrubbing, and subsequently chromate treatment showed no corrosion at all. 

DISTRIBUTION:     CoDies of this rennrt obtainable from CADO. 
DIVISION: Materials (8) 
SECTION: Magnesium and Allays (11) 

ATI SHEET NO.:    R-8-11-27 

SUBJECT HEADINGS:   Magnesium Alloys - Welding (58427); 
Fluxes, Welding (41725) 

Central Air Documonts Offeo 

1     Wright-Pattarton Air Forco Baso, Dayton, Ohio 
AIR TECHNICAL INDEX 

nrrmir'Trn 



TITLE:  Tests on a Fluoride Flux for Welding Magnesium Alloys 

AUTHOR(S) 
ORIG. AGENCY 
PUBLISHED BY 

Rakowski, L.; Brooks, H. 
Royal Aircraft Establishment, Farnborough, Hants 
(Same) 

ATI-     9246 Til 
(None) 

oaio. AOZNcr NO. 

MET-41 
PU2USMKO AOSXCY DO. 

 (Same) 
DAT! 

July'46 
DOC- CUSS. 

Restr. 
COUNTBY 

Gt. Brit- English 
iiLusnunoKS 

photos, table 
ABSTRACT: 

Suitability of a flux for use in welding by oxyacetylene process was determined.   Flux con- 
sisted of a mixture of florides of lithium, magnesium, calcium, and barium.   Flux was not 
satisfactory for welding magnesium-aluminum-zinc alloys, but good welds could be made with 
it in magnesium-manganese alloy.  Flux residues caused practically no corrosion when un- 
cleaned joints were exposed to simulated inland tropical cycle.   Joints were cleaned by 
scrubbing, and subsequently chromate treatment showed no corrosion at all. 

DISTRIBUTION:     Conies nf this rennrt obtainable from C ADO 
DIVISION: Materials (8) A'L 
SECTION: Magnesium and Alloys (11) -7 

ATI SHEET NO.:    R-8-U-27 

SUBJECT HEADINGS:   Magnesium Alloys 
Fluxes, Welding (41725) 

Welding (58427); 

Contra) Air Dotumunli OfRco 
Wright-Pattareon Air Forto Bato, Dayton, Ohio 

AIR TECHNICAL INDEX 



EO  10501  dd 5   NOV   1953 






